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The Safe and Economical Treatment
of Ballast Water
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— Seaworthy: Marine Engineering Exper

® Providing Marine Engineering / Naval Arc
services for over 30 years
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BDhinking water & waste water disinfection
Slnaustrial process water disinfection
SWE00d and vegetable treatment

- e' pletely effective on all organisms
—Nothlng immune to CIO,

' ‘__- nghly effective on biofilm

— Penetrates and neutralizes slime coating
— No re-inoculation

¢ Highly soluble in water
— Dispersible throughout a water system
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dne Dioxide - Bac-:l«gmﬁa""
lyaregulated.inUSA by, EPA & FDA. ...

ERvirenmentally acceptable methodology
o residual discharged
==~ No; chlorinated compounds

—— o

_No unwanted side reactions
- ® Poes not effect base metals, coatings, pH

¢ Fconomically generated on site

— Safely done in over 1,000 USA applications
— Safely done on board ship
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Experiment 1 - ClO,

"Tyz=58hrs (510 ppm)
"Tuz=11hrs (1 ppm)

CIO = {ppm)

=5 Neutrallze biofilm in |
~—  ballast water system "

Time (hours)

® Discharge no residuals



Experiment 1 - pH

: i)-effect after 2 days

il

~ through 7 days

100

Time (hours)



€1#99.6% control'in
_: Ours at 5 ppm Experiment 1 - Chlorophyll

® Depletion in control
due to lack of sunlight
over / days



Figure 14 (a-b)
Experiment 2 - Zooplankton
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] 0urs at 5ppm or
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~— — above

Bacterial abundance
(% of plate covered)

e No re-growth at 5ppm
up to 7 days



SEOIMplete control at
glINEOSages within 24
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=3 ‘-O% control at
= 5 ppm in 2 hours

- ® No re-growth seen at
5 ppm at /7 days

Virus survival

(% of control)
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' legislation (Washington State) and draft
~— IMO standards.
—Residuals depleted in 24 hours.

—No re-growth seen in 7 days.






Partial Pressure vs. Concentration in
Solution
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Aqueous Chlorine Dioxide
35%

Fire

Reactivity

Specific Hazard
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o Czly] .___t“‘e y. stored onboard ship
> Hrépﬁk nmg necessary to identify proper
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-3‘. FoIIow common sense housekeeping
practices
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Crilorlnle Tox1d5at 5 pﬁﬁ@lﬂ&ﬁ?’

S\ Breffiect. onbhase.metals of ship.

NN el a t On coatings.

=M mal Initial effect on pH, ~0.1 pH units.

= :_’___orfDosage to neutralize incoming water and to
neutralize biofilm in ballast water system.

® No residual at discharge. No chlorinated
byproducts.




Environmental:
Dlscharge Data
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BDilierent chemistries, different effects on
oo ics, different effects on environment.

S Lﬁ- very reactive with organics; CIO, is
‘ not.

ﬂ"'"'

e C forms THM, TOX; CIO, does not.

e Cl;, much more toxic decomposition
products than CIO,
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Ecopod™ Unit
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E _._§y to Install
= _Deck mounted option or convenient container slot
: e Accomplished during normal ship operations

® Power requirements: 20 KW

e \Water source; 25 — 50 gpm (ballast water slip
stream)



—FuIIy Automated
¢ During ballasting only
® Controls generation and dosage, completely verifiable

® No crew reguirements



© 205.98.2555  205.567.6990 cel
tpp@ecochlor.com
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_ JWashingten.State Approvale.. .

Uity ntIy working with Dept. F&W

rr ntly working with Dept. Ecology

going dialog with EPA

o R ecognlze need to involve community stakeholders

,.ﬁ.:-'-

= ;ﬂOnduct Shipboard Demonstration

_:' — o Treatment effectiveness
e System runnability

— US Coast Guard
e Continue dialog (Washington DC, R&D)
e Obtain USCG approvals



SGIDY First Shipboard Evaluation

e Special pricing for ongoing relationship.

® Special pricing for additional units.



eCOChloD) b Summary J‘a"

®Seeking a ship owner interested in a
approved, cost effective, reliable and
crew friendly treatment option.
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